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$E$ . $M,\overline{M}$ $f$ : $Marrow\overline{M}$ ,
$f^{\#}T\overline{M}$ , $f_{\#}$ : $f^{\mathfrak{p}}T\overline{M}arrow T\overline{M}$ , $i^{f}$ : $TMarrow f^{\#}$TM
$x\in M$ $i_{x}^{f}:=(f_{\# x})^{-1}f_{*x}$ . $\mathrm{C}_{0}(T\underline{M)}$ $M$
, $\nabla\in \mathrm{C}_{0}$ (TM), $\overline{\nabla}\in \mathrm{C}_{0}(TM)$ .
$f$ : $Marrow\overline{M}$ $H_{f}$ $X,$ $Y\in\Gamma(TM)$ ,
$H_{f}$ (X, $Y$ ) :=f# xIY-I $\nabla$XY
. f# $f$ ,
$H_{f}$ $X,$ $Y$ .
$2m$ $M$ $J$ : $TMarrow TM$
$(M, J)$ . $(M, J)$ ,
$\mathrm{C}_{0}(TM, J):=$ { $\nabla\in \mathrm{C}_{0}(TM)|\nabla_{X}J=0$ for $\forall X\in\Gamma(TM)$ }
$\mathrm{C}_{0}(TM, J)$ . \S 2 ( $M$,
, $\nabla\in \mathrm{C}_{0}$ (TM, $J$) .
2.1 $f$ : $Marrow\overline{M}$ $H_{f}$ $x\in M$ $X,$ $Y\in T_{x}\Lambda$l
$H_{f}$ (JX, $Y$) $=H_{f}$ (X, $JY$ ) .
.
[5] .
. $f$ : $Marrow\overline{M}$ $M$
$\in \mathrm{C}_{0}(TM,\underline{J})$ . , $\overline{M}$
$\in \mathrm{C}_{0}$ (TM) . 2
, $\tilde{\nabla},$ $\in \mathrm{C}_{0}$ (TM) $K$
$K_{U}V:=\overline{\nabla}_{U}V-\overline{\nabla}_{U}’$ V $U,$ $V\in\Gamma(TM)$
. , $\overline{\nabla}’$ $K$ $U,$ $V$ . $f^{\#}K$
$K$ $f$ . $f$ : $Marrow\overline{M}$ $\in \mathrm{C}_{0}(T\overline{M})$
, $\overline{\nabla},$ $\in \mathrm{C}_{0}$ (TM) $f^{\#}K$
$x\in M$ $X,$ $Y\in T_{x}M$
$f^{\#}K_{X}JY=f^{\#}K_{JX}Y$
.




. ${\rm Re}(z),$ ${\rm Im}(z)$ $z$ , . $\nabla\in \mathrm{C}_{0}$ (TM, $J$)
, $x\in M$ $X\in T_{x}M$ $E^{z}$ .
$E^{z}E^{z^{-1}}=id_{Th\mathrm{f}}$ ,
XEz $=0$ .
2.2 $f$ : $Marrow\overline{M}$ associated family $f_{z}$ : $Marrow\overline{M},$ $z\in \mathbb{C}\backslash \{0\}$ ,






$E^{\theta}:=\cos\theta$id$TM+$ s$\mathrm{i}$n $\theta$J $\theta\in \mathbb{R}$ (2.3)
$(1, 1)$ associated family 1
$f_{\theta}$ . (2.1) f# $\Psi_{z}$
, associated family .
$f$ : $Marrow\overline{M}$ associated family , associated family
$f$ $f_{z}$ $H_{f},$ $H_{f_{z}}$ $x\in M$ $X,$ $Y\in T_{x}M$
$H_{f_{z}}(X, Y)=\Psi_{z}H_{f}(X, E^{z}Y)$ (2.4)
. associated family
.
2.3 $f$ : $Marrow\overline{M}$ associated famdy $f$ .
(2.4) $f$ $f_{z}$ $x\in M$ $X,$ $Y\in T_{x}M$
$H_{f_{z}}(X, Y)={\rm Re}(z)\Psi_{z}{}_{x}H_{f}(X, Y)+{\rm Im}(z)\Psi_{z}{}_{x}H_{f}(X, JY)$
. $H_{fz}$ $z\in \mathbb{C}\backslash \{0\}$ , $f$
.
2.3 . 8
$(\mathbb{R}^{2m+p}, D)$ $2m+p$ .
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2.4 $(M, J)$ , $f$ : $Marrow \mathbb{R}^{2m+p}$ associated
family $f$ .
$(e_{1}, \ldots, e_{2m+p})$ $\mathbb{R}^{2m+p}$ , $\overline{e}_{\alpha},$ $\alpha$ =l, . . . , $2m+$ e
, $(\theta^{1}, \ldots, \theta^{2m+p})$ $(\overline{e}_{1}, \ldots,\overline{e}_{2m+p})$ .
1 $\omega_{\alpha}:=f^{*}\theta^{\alpha}\mathrm{o}E^{z}$ $X\in\Gamma(TM)$
$f_{*}(E^{z}X)= \sum_{\alpha}(f^{*}\theta^{\alpha})(E^{z}X)\overline{e}_{\alpha}$ (2.5)
1 $\omega_{\alpha},$ $\alpha$ =1, . . . , $2m+$
$\sum_{\alpha}d\omega_{\alpha}(f^{\#}\overline{e}_{\alpha})=0$
{ . f$\#_{\overline{e}_{\alpha}}\in\Gamma$ ( f# $T\mathbb{R}^{2m+}$ $x\in M$ $(f^{t}\overline{e}_{\alpha})_{x}$ :
$(f\# x)^{-1}(\overline{e}_{\alpha})f$(x) $\overline{e}_{\alpha},$ $\alpha$ =1, . . . , $2m+$ . ,
$X,$ $Y\in\Gamma(TM)$
2\Sigma (d\mbox{\boldmath $\omega$} ) $(X, Y)$ (f $\#_{\overline{e}_{\alpha})}=f^{\#}$Dx$i^{f}E^{z}Y-f^{\#}D_{Y}i^{f}E^{z}X-i^{f}E^{z}(\nabla_{X}Y-\nabla_{Y}X)$
$\alpha$
$=H_{f}(X, E^{z}Y)-H_{f}(Y, E^{z}X)$
$(d\omega_{\alpha})$ (X, $Y$) $=0$
$H_{f}(X, E^{z}Y)=Hf(Y, E^{z}X)$ (2.6)
. $f$
(2.6) . $d\omega\text{ }$ =0 $M$
$M$ $\varphi^{\alpha},$ $\alpha$ =1, . . . , $2m+p$
$d^{\alpha}\varphi=f^{*}\theta^{\alpha}\circ E^{z}$
. $f_{z}$ (x):=\mbox{\boldmath $\varphi$}\mbox{\boldmath $\alpha$}(x)e : $\Psi_{z}$ : $f\# T\mathbb{R}^{2m+p}arrow f_{z}\# T\mathbb{R}^{2m+p}$
$x\in M$ $\Psi_{z_{x}}$ $(f\#\overline{e}_{\alpha})_{x}:=(f_{z}\#\overline{e}_{\alpha})_{x}$ $f_{z}$








$f$ . (3.1) ,–$\pi f$ : $f^{\#}T\overline{M}arrow$
$i^{f}(T\underline{M}),$ $\pi$N: $f^{\#}T\overline{M}arrow N$ , $\iota_{f}$ : $i^{f}(TM)arrow f^{\#}TM,$ $\iota_{N}$ : $Narrow$
$f^{\oint}TM$ . $\hat{i}^{f}:=\pi_{f}$if: $TMarrow i^{f}$ (TM) $TM$
$i^{f}(TM)$ . $N$ $f$ : $Marrow\overline{M}$
f $\#$ $TM$ $(\hat{i}^{f})^{-1}\pi_{f}$ (f $\#\nabla$ ) $\iota$fif $M$
, $N$
, $(f, N)$ : (M, $\nabla$ ) $arrow$ (M, $\overline{\nabla}$ ) $\langle$ 1 $N$
$f$ : (M, $\nabla$ ) $arrow$ (M, $\tilde{\nabla}$ ) . $N$
$f$ : (M, $\nabla$ ) $arrow(M, \nabla)$ , $B$ , $A$ ,
$N$ $x\in M$ $X\in T_{x}M$
$B_{X}:=\pi_{N}(f^{\#}\overline{\nabla})_{X}\iota_{f}\hat{i}_{r}^{f}$ $A_{X}:=-(\hat{i}^{f})^{-1}\pi_{f}$ (f )xtN, $\nabla_{X}^{N}:=\pi_{N}(f^{\#}\overline{\nabla})_{X}\iota_{N}$
. $B_{X}Y_{\mathrm{f}}A_{X}\xi$ $\alpha(X, Y),$ $A_{\xi}X,$ $S$\mbox{\boldmath $\xi$}X .
$\xi\in\Gamma(N)$ . , , $x\in M$
$X\in T_{x}M$ , $Y\in\Gamma(TM),$ $\xi\in\Gamma(N)$ .
$(f^{\#}\overline{\nabla})_{X}i^{f}Y=i^{f}\nabla_{X}Y+B_{X}Y$, ( )
$(f^{\#}\overline{\nabla})_{X}\xi=-i^{f}A_{X}\xi+\nabla_{X}^{N}\xi$ . ( )
$f$ : $Marrow\overline{M}$ , $\overline{N}$ $\overline{N}$
$f$ : (M, $\overline{\nabla}$) $arrow(\overline{M}, \nabla-)$ , $\overline{B},$ $A$-, $\overline{\nabla}^{\overline{N}}$








$\overline{\pi}f$ : $f^{\#}T\overline{M}arrow i^{f}\underline{(}TM$), $\pi_{\overline{N}}$ : $f^{\#}T\overline{M}arrow N$ , $\overline{\iota}_{f}$ : $i^{f}(TM)arrow$
$f^{\#}T\overline{\mathrm{J}/I},$
$\iota$N: $\overline{N}arrow f^{\#}$TM , $X$ $x\in M$
.
$\text{ }$ , $(M, J)$ , $\nabla\in \mathrm{C}_{0}$ (TM, $J$) .
3.2 $N$ $f$ : (M, $\nabla$ ) $arrow(\overline{M}, \nabla-)$
$B$ $x\in M$ $X,$ $Y\in T_{x}M$ $B_{X}JY=B_{JX}Y$
$(1, 1)$ -geodesic $\mathrm{A}$ .
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$N$ ,
$(1, 1)$ -geodesic . $(1, 1)$-geodesic
.
$(1, 1)$ -geodesic








. $(x^{1}, \ldots, x^{2m+p+1})$
$\mathbb{R}^{2m+p+1}$ , $D$ . $\mathbb{R}^{2m+p+1}$ $Q$
$Q:=Q(s, \overline{s}):=\{x\in \mathrm{R}^{2m+p+1}|-\sum_{i=}^{s}1(x^{i})^{2}+\sum"=+:+1(x^{j})^{2}=1\}$
. $0\leqq s,$ $0\leqq\overline{s},$ $0<s+\overline{s}\leqq 2m+p+1$ . $\iota$ : $Qarrow \mathbb{R}^{2m+p+1}$
. $\xi$
$\xi:=-\sum_{i=1}^{2m+p+1}x^{i}\frac{\partial}{\partial x^{i}}$
, $N^{Q}$ $q\in Q$
$N_{q}^{Q}:=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{(\iota_{\# q})^{-1}\xi\}$
$\iota$ . $Q$ $Q$
, $\iota$ : (Q, $\nabla^{Q}$ ) $arrow(\mathbb{R}^{2m+p+1}, D)$ $N^{Q}$
. $N^{Q}$ $\iota$ : (Q, $\nabla^{Q}$ ) $arrow(\mathbb{R}^{2m+p+1}, D)$
$B^{Q}$ $q\in Q$ $U,$ $V\in T_{q}Q$
$B_{U}^{Q}V:=h^{Q}$ (U, $V$ ) $(\iota_{\#})^{-1}q\xi$ $h^{Q}$ $Q$ .
$N$ $f$ : (M, $\nabla$ ) $arrow$ ( $Q,$ $\nabla$Q) $x\in M$




3.3 $N$ $(1, 1)$ -geodesic $f$ : (M, $\nabla$ ) $arrow(Q, \nabla^{Q})$
, $x\in M$ $X,$ $Y\in T_{x}M$ (3.2),
$(f^{*}h^{Q})_{x}(JX, JY)=(f^{*}h^{Q})_{x}(X, Y)$ (3.3)
. $x\in M$ $\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(f^{*}h^{Q})_{x}=0$ , $\mathrm{A}\mathrm{a}$ 2 .
$x\in M$ , rank $(f^{*}h^{Q})_{x}=k$ $\langle$ 1 (3.2)
$Ric$ $x\in M$ $X,$ $Y\in T_{x}M$ .
$Ric_{X,Y}=-$ tr(A$X$B$Y$ ) $+(k \mathrm{D} (f^{*}h^{Q})_{x}(X, Y)$ . (3.4)
, $x\in M$ $X,$ $Y\in T_{x}M$ $R_{X,Y}=-JR$X,YJ ,
$(1, 1)$ -geodesic $\mathrm{f}$ (3.2), (3.3)
$Ric_{X,Y}=-\mathrm{t}\mathrm{r}(A_{X}B_{Y})+(f^{*}h^{Q})_{x}$ (X, $Y$ ) (3.5)







3.4 $(1, 1)$ -geodesic
.
3.5 $N$ $f$ : (M, $\nabla$ ) $arrow(\overline{M}, \nabla-)$ $z\in \mathbb{C}\backslash \{0\}$
, $N_{z}$ $f_{z}$ : (M) $\nabla)arrow(M, \nabla)$ $f_{z}$
$f$ associated family , { z(N) $=N_{z}$ $f$ associated
famdy .
$N$ $f$ : (M, $\nabla$ ) $arrow(\overline{M}., \nabla-)$ associated family
$f_{z}$ : (M, $\nabla$ ) $arrow(\overline{M}, \nabla-)$ , $z\in \mathbb{C}\backslash \{0\}$ , ,
$F_{z}$ : $Narrow N_{z}$ $F_{z}:=\pi_{N_{z}}\Psi$ z\iota N . $\pi_{N_{z}}$ : $f_{z}\# T\overline{M}arrow N_{z}$
. $f_{z}$ $B^{z}$ , $A^{z}$ ,
$N_{z}$ $x\in M$ $X\in T_{x}M$ associated
family .




[2] , [6] $(1, 1)$ $E^{z}$
(2.3) $(1, 1)$ $E^{\theta}$ associated family
1 . 2.3
.
3.6 $N$ $f$ : (M, $\nabla$ ) $arrow(\overline{M}, \nabla-)$ associated
family , $f$ $(1, 1)$ -geodesic .
3.6 2. .
3.7 $(M, J)$ , $N$




. , $i,$ $j=1,2$ , $i\neq j$ . $M_{i}$ , $(x_{1}, x_{2})\in\Lambda l_{1}\cross M_{2}$
, $q_{ix_{\mathrm{j}}}$ : $M_{i}arrow M_{1}\cross$ M2
$q_{ix_{j}}(x_{i}):=(x_{1}, x_{2})$ $x_{j}\in M_{j}$




2$x_{\mathrm{i}}Y\in T_{(x_{1}}$ ,x2)M1 $\cross M2$




$\in \mathrm{C}$ ($T$ (M1 $\cross M_{2}$ )) . $\nabla^{i}$
. 1 2 . $(M_{i}, \nabla^{i})=$ ( $\mathbb{R}^{n}\cdot.,$ $D$i) ,
$D^{1}$ $D^{2}$ $\mathbb{R}^{n_{1}}\cross \mathbb{R}n2$
. $D^{i}$ $\mathbb{R}^{n_{i}}$ .
$(M_{1}, \nabla^{1})=(M_{2}, \nabla^{2})=(M, \nabla)$ . $\triangle$ : $M\ni x\vdasharrow(x, x)\in M\cross M$
. $N^{\Delta}$ $x\in M$
$N_{x}^{\Delta}:=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{\overline{X}^{1}-\overline{X}^{2}|X\in T_{x}M\}$
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, $\triangle$ : (M, $\nabla$ ) $arrow(M\cross M, \nabla-)$ $\triangle\# N$1
. $\triangle\# N$ \Delta $\triangle$ : (M, $\nabla$ ) $arrow$
$(M\cross M, \nabla\tilde)$ ,




$\in \mathrm{C}_{0}(T\overline{M}_{i})$ , $f_{i}$ : (M, $\nabla$ ) $arrow(\overline{M}_{i}, \overline{\nabla}^{\neg}.)$ $N_{i}$
, $f_{i}$ ,
, $B^{i},$ $A^{i},$ $\nabla^{N}\cdot$. .
$\tilde{f}:=(f_{1}\cross f_{2})\circ\triangle$ : $Marrow\overline{M}_{1}\cross\overline{M}_{2}$
. $y_{i}\in\overline{M}_{i}$ , $X\in T_{y_{i}}\overline{M}_{i}$ $\overline{M}_{1}\cross\overline{M}_{2}$ $\neg X^{\cdot}$
- $x\in M$ Ui\in (fi#T--M x $\overline{U_{i}}^{i}\in(\tilde{f}^{\#}T(\overline{M}_{1}\cross\overline{M}_{2}))_{x}$
$\neg U_{i}^{\cdot}:=(\tilde{f}_{\# x})^{-1}(\overline{f_{i\# x}U_{i}}.)$
. $\overline{N}$ $x\in M$
$\tilde{N}_{x}:=\overline{N_{1x}}^{1}\oplus N2x2\oplus(hx)-1(f_{1}\cross f_{2})*\Delta$ (x)N2 (4.1)
$\overline{N}$
$\tilde{f}$ : $Marrow\overline{M}_{1}\cross\overline{M}_{2}$ . $\overline{\nabla}^{1}$ 2
$\tilde{f}$ : $(M, \nabla)arrow(\overline{M}_{1}\cross\overline{M}_{2}, \overline{\nabla})$ $\overline{N}$
.
. $M,$ $\overline{M}_{i}$ $f_{i}$ , $N_{i}$
$f_{i}$ (4.1) $\overline{N}$ , $\tilde{f}$
. $\tilde{N}$ (4.1)
$\tilde{f}$ : $(M, \nabla)arrow(\overline{M}_{1}\cross\overline{M}_{2}, \overline{\nabla})$ $\tilde{B}$ , $\tilde{A}$ ,
$N$ .









. , $(M, J)$ , $\nabla\in \mathrm{C}_{0}$ (TM, $J$ ) . 2
$(M, J),$ $(\overline{M}, J\tilde)$ $f$ : $Marrow\overline{\Lambda I}$ $f_{*}J=\tilde{J}f$*
, $i^{f}J=(\mathrm{f}^{\#}\tilde{J})i^{f}$ .
5.1 $(M, J)$ $f_{i}$ : $Marrow \mathbb{R}^{2m+p},$ $i$ =1,2
$\Psi$ : $f_{1}^{\#}T\mathbb{R}^{2m+p}arrow f_{2}^{\#}T\mathbb{R}^{2m+p}$
$x\in M$ $X\in T_{x}M$ .
$(f_{2}^{\#}D)_{X}\Psi$ $=$ $\Psi$ (f{D) $X$ , $(5.1)$
$-$ q $i^{f1}J$ $=$ $i^{f_{2}}$ (5.2)
$x\in M$ $U_{i}\in(f_{i}^{\#}T\mathbb{R}^{2m+p})_{x}$
$\hat{J}(\overline{U_{1}}^{1}+U22)$ $:=$ $-\Psi^{-}1U21+\Psi$U12




$(\hat{J})^{2}=-id_{\overline{f}\#_{T(\mathrm{R}^{2m+_{p_{\cross \mathbb{R}^{2m+p}}}}})}$ . (5.1) $x\in$










$x\in M$ $X\in T_{x}M$
$(\tilde{f}^{\#}D)_{X}\hat{J}$ $=$ $\hat{J}(\tilde{f}^{\#}D)_{X}$
T(R2m+p $\cross$ R2m+ $\tilde{J}$ $\tilde{f}^{\#}\tilde{J}=\hat{J}$
. $x\in M$ $X\in T_{x}M$
$i^{\overline{f}}X$ $=\overline{i^{f_{1}}X}^{1}+i$f$\overline{2X}^{2}$ (5.3)
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5.2 $(M, J)$ $\nabla\in \mathrm{C}_{0}(TM, J)$ , $M$ $f$ : $Marrow$




$M$ $f$ $f$ associated family $f_{z},$ $z\in \mathbb{C}\backslash$
$\{0\}$ 2. . associated family :








5.4(M, $J$ ), $(\overline{M}, J\tilde)$ , $\nabla\in \mathrm{C}_{0}(TM, J)$ , $\overline{\nabla}\in \mathrm{C}_{0}(T\overline{M}, J\tilde)$ .
$N$ $f$ : (M, $\nabla$ ) $arrow(M, \nabla)$ $f$
$N$ $f^{\#}\tilde{J}$ $(f\#\tilde{J}(N)=N)$
. $f^{\#}\tilde{J}$ $\tilde{J}$ $f$ . $N$
$J^{N}:=\pi_{N}f$ # $\tilde{J}\iota_{N}$
1





$N$ $f$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2(m+p)}, D)$ associated
family , .
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5.5 $N$ $f$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2(m+p)}, D)$
associated family . , $z_{1},$ $z_{2}\in \mathbb{C}\backslash \{0\}$
, $f$ associated family $N_{z}$ . $f_{z_{i}}$ : (M, $\nabla$ ) $arrow$
$(\mathbb{R}^{2(m+p)}, D)$ , $i=1,2$ , $\mathbb{R}^{2(m+p)}$ .
$N$ $f$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2(m+p)}, D)$ $z\in$
$\mathbb{C}\backslash \{0\}$ associated family $N_{z}$
$f_{z}$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2(m+p)}, D)$ . $J^{N}$
$N$ $f^{\#}\tilde{J}$ $\tilde{E}^{z}$ $z\in \mathbb{C}\backslash \{0\}$
$\tilde{E}^{z}:={\rm Re}(z)id_{N}+{\rm Im}(z)J^{N}$
. associated family , $F_{z}$ : N\rightarrow N






5.5 $F_{z}$ : $Narrow N_{z}$
$F_{z}J^{N}=J^{N_{z}}F_{z}$





5.6 $N$ $f$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{n+p}, D)$ , $\mathbb{R}^{n+p}$
$\mathbb{R}^{n+q}(q<p)$ $f(M)\subset \mathbb{R}^{n+q}$
, full .
5.7 $N$ $(1, 1)$ -geodesic $f$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2m+p}, D)$
full , associated famdy , $\mathbb{R}$ $z_{1},$ $z_{2}\in$
$\mathbb{C}\backslash \{0\}$ G , $f$ associated famdy $N_{z_{1}},$ $N_{z_{2}}$
$f_{z_{1}}$ $f_{z_{2}}$
$\mathbb{R}^{2m+p}$






$f_{z},$ $z=Azz_{1}$ ${\rm Im} z\neq 0$ , ,
$f$ $f_{z}$ . D $f_{z}$ ,
$F$ : $Narrow N_{z}$ $x\in M$ $X\in T_{x}M$
.
$FB_{X}=B_{X}^{z}$ , $A_{X}=A_{X}^{z}F$, $F\nabla_{X}^{N}=\nabla_{X}^{N_{z}}$ F.
$f_{z}$ $f$ associated family $F_{z}$ : $Narrow N_{z}$ $x\in M$
$X\in T_{x}M$ .
$F_{z}B_{X}E^{z}=B_{X}^{z}$ , $E^{z^{-1}}A_{X}=A^{z}F_{z}$ , $F_{z}\nabla_{X}^{N}=\nabla_{X}^{N}$z.
$z=\sqrt{-1}$ $F_{\sqrt{-1}}B_{X}J$ =FBX, $x\in M$ $X\in T_{x}M$
.
$B_{X}J=(F_{\sqrt{-1}})^{-1}FB_{X}$ .





. $N_{1}$ (x) $x\in M$ $f$ first normal space
$N_{1}(x):=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{B_{X}Y|X, Y\in\prime I_{x}M\}$
. $T$ $x\in M$ $X\in T_{x}M$ XNT $=T\nabla_{X}^{N}$
$\eta\in\Gamma(\mathrm{K}\mathrm{e}\mathrm{r}(T^{2}+id_{N}))$
$(T^{2}+id_{N})\nabla\backslash \eta=\nabla_{X}^{N}(T^{2}+id_{N})\eta=0$
, $(\nabla_{X}^{N}\eta)_{x}\in \mathrm{K}\mathrm{e}\mathrm{r}$ ($T^{2}+id$N)x . reduction the-
orem $f$ $\dim \mathrm{K}\mathrm{e}\mathrm{r}$ ($T^{2}+id$N) reduction . $f$ full
$\dim \mathrm{K}\mathrm{e}\mathrm{r}(T^{2}+id_{N})=p$ $N$ $T^{2}=-id_{N}$ .
$\hat{J}$ : $f^{\#}T\mathbb{R}^{2m+p}arrow f^{\#}T\mathbb{R}^{2m+p}$ $X\in\Gamma(TM),$ $\xi\in\Gamma(N)$ .
$\hat{J}(i^{f}X+\xi):=i^{f}JX+T\xi$
$\hat{J}^{2}=-id_{f^{\# T\mathbb{R}^{2m}}}+p$ , $x\in M$ $X\in T_{x}M$
( $f\#_{D)_{\lambda’}\hat{J}=\hat{J}(\mathrm{f}^{\#}D)_{X}}$ . $\mathbb{R}^{2m+p}$
$D$ $\tilde{J}$ $f^{\#}\tilde{J}=\hat{J}$ , $N$
$f$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2m+p}, D)$ $J$ $\tilde{J}$
.
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$N$ $(1, 1)$ -geodesic $f$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2m+p}, D)$
associated family , $\mathbb{R}$ $z_{1},$ $z_{2}\in$
$\mathbb{C}\backslash \{0\}$ , $f$ associated family






5.8 $N_{i}$ $f_{i}$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2m+p}, D)$ ,
$x\in M$ $X\in T_{x}M$
$F\nabla_{X}^{N_{1}}=\nabla_{X}^{N_{2}}$F, $JA_{X}^{1}=A_{X}^{2}F$, $-B2=FB_{X}^{1}J$
$F$ : $N_{1}arrow N_{2}$ , $\mathbb{R}^{2m+p}\cross \mathbb{R}^{2m+p}$
$\tilde{J}$ $\overline{N}$ (4.1)
$\tilde{f}$ : $(M, \nabla)arrow(\mathbb{R}^{2m+p}\cross \mathbb{R}^{2m+p}, D)$ $J$ $\tilde{J}$
.
$\Psi$ : $f_{1}^{!\#}T\mathbb{R}^{2m+p}arrow f_{2}^{\#}T\mathbb{R}^{2m+p}$ $x\in M$ $X\in T_{x}M$ , $\xi\in N_{1_{x}}$
$x(i_{x^{1}}^{f} X+\xi)$ $:=i_{x}^{f2}JX+F_{x}\xi$
$\Psi$ $f_{1}^{\#}T\mathbb{R}^{2m+p}$ $f_{2}^{\#}T\mathbb{R}^{2m+p}$ .
$x\in M$ $X\in T_{x}M$ , $Y\in\Gamma(TM),$ $\xi\in\Gamma(N_{1})$
$(f_{2}^{\#}D)$ x\Psi (i $f_{1}Y+\xi$) $=$ $(f_{2}^{\#}D)x$ ( i$f2JY+F\xi$ )
$=$ $i^{f_{2}}\nabla_{X}JY+B_{X}^{2}JY-i^{j_{\mathit{2}}}A_{X}^{2}F\xi+\nabla_{X}^{N_{2}}F$ \mbox{\boldmath $\xi$}
$=$ $\Psi(f_{1}^{\#}D)_{X}(i^{f_{1}}Y+\xi)$
. , $\Psi$ $-\Psi i^{j_{1}}J$ =if2 . 5.1
$\mathbb{R}^{2m+p}\cross \mathbb{R}^{2m+p}$ $\tilde{J}$
$\tilde{f}$ :=(f1 $\cross f_{2}$ ) $\circ\triangle$ $J$ $\tilde{J}$ . ,









$\tilde{f}$ :(M, $\nabla$ ) $arrow(\mathbb{R}^{2m+p}\cross \mathbb{R}^{2m+p}, D)$ $J$ $\tilde{J}$ {
$\tilde{N}$ .
152
$(1, 1)$ -geodesic $f$ : (M, $\nabla$ ) $arrow(\mathbb{R}^{2m+p}, D)$ ,
.
5.9 $M$ , $N$ $(1, 1)$ -geodesic $f$ :





$M$ , $n(0\leqq n\leqq p)$ $\mathbb{R}_{n}^{2m+p}$
, [2], [6]
.
5.10 $M$ $(1, 1)$ -geodesic $f$ : $Marrow \mathbb{R}_{n}^{2m+p}$
, $\mathbb{R}_{n}^{2m+p}\cross \mathbb{R}_{n}^{2m+p}$ $\tilde{J}$
$\frac{1}{\sqrt{2}}(f\cross(-f\sqrt{-1}))\circ\triangle$ $J$
$\overline{J}$ .
$(1, 1)$ -geodesic , associated family
.
$(\mathbb{R}^{2}, J)$ $\mathbb{R}^{2}$ $J_{0}$ $J$ 2
. $(x_{1}, x_{2})$ $\mathbb{R}^{2}$ $J\partial_{1}=\partial_{2},$ $J\partial_{2}=-\partial_{1}$
. i $= \frac{\partial}{\partial x}.\cdot’ i$ =1,2 . $f$ : $\mathbb{R}^{2}arrow \mathbb{R}^{3}$
$f(x_{1}, x_{2}):=(x_{1}, x_{2}, x_{1}x_{2}+ \frac{x_{1}^{2}-x_{2}^{2}}{2})$
, $\xi:=(0, 0, 1)$ $N$ $x\in \mathbb{R}^{2}$
$N_{x}:=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{(f_{\# x})^{-1}\xi\}$
. $\mathbb{R}^{3}$ $D$ , $\mathbb{R}^{2}$
: $f$ : $($R2, $\nabla)arrow(\mathbb{R}^{3}, D)$ $N$
. $f$ $x\in \mathbb{R}^{2}$
$(B_{\partial_{\alpha}} \partial_{\beta})_{x}=(\frac{\partial h}{\partial_{\alpha}\partial_{\beta}})_{x}(f_{\# x})^{-1}\xi$
$h:=x_{1}x_{2}+\lrcorner_{-\simeq}^{x_{2}^{2}x_{2}^{2}},$




$f$ $(1, 1)$ -geodesic .
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$\mathbb{R}^{2}$ , $f$ associated family . ,
$z=a+b\sqrt{-1}\in \mathbb{C}\backslash \{0\},$ $a$ , $b\in \mathbb{R}$ $f_{z}$ : $\mathbb{R}^{2}arrow \mathbb{R}^{3}$
$f_{z}$ $(x_{1} , x_{2})=(ax_{1}-bx_{2}, bx_{1}+ax_{2}, (a-b)x_{1}x_{2}+(a+b) \frac{x_{1}^{2}-x_{2}^{2}}{2})$
$z$ : $f$ # $T\mathbb{R}^{3}arrow f_{z}\# T$R3 $x\in \mathbb{R}^{2}$
$\Psi_{zx}:=(f_{z\# x})^{-1}(f_{\# x})$
$f_{z}$ $f$ : $\mathbb{R}^{2}arrow \mathbb{R}^{3}$ associated family .
$N_{z}$ $x\in \mathbb{R}^{2}$
$N_{zx}:=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{(f_{z\# x})^{-1}\xi\}$
$f_{z}$ : $($R2, $\nabla)arrow(\mathbb{R}^{3}, D)$ $N_{z}$
, $N$ $f$ : $($R2, $\nabla)arrow(\mathbb{R}^{3}, D)$ associated
family .
$\tilde{f}:=(f\cross(-f_{\sqrt{-1}}))\circ\triangle$ : $\mathbb{R}^{2}arrow \mathbb{R}^{6}$
7 $(x_{1}, x_{2})=(x_{1}, x_{2}, x_{1}x_{2}+ \frac{x_{1}^{2}-x_{2}^{2}}{2}, x_{2}, -x_{1}, x_{1}x_{2}-\frac{x_{1}^{2}-x_{2}^{2}}{2} )$
$f$ : $($R2, $\nabla)arrow(\mathbb{R}^{6}, D)$ $x\in \mathbb{R}^{2}$
$\overline{N}$
x $:=\overline{N_{x}}^{1}\oplus\overline{N_{\sqrt{-1}x}}^{2}\oplus(\tilde{f_{\# x}})^{-1}(f\cross(-f_{\sqrt{-1}}))_{*\triangle(x)}N_{x}^{\Delta}$
$N$ . $\mathbb{R}^{6}$ $e_{1},$ $\ldots,$ $e_{6}$
$\mathbb{R}^{6}$ $\hat{J}_{0}$ .
$J_{0}e_{1}=e_{2}$ , $J_{0}e_{2}=-e_{1}$ , $J_{0}e_{3}=e_{6}$ , $J_{0}e_{4}=e_{5}$ , $J_{0}e_{5}=-e_{4}$ , $J_{0}e_{6}=-e_{3}$ .
$\tilde{J}$ $\hat{J}_{0}$ $T\mathbb{R}^{6}$ . $\tilde{J}$ $\overline{N}$ $\tilde{f}^{\#}J$
\tilde
$\tilde{f}$ $J$ $\tilde{J}$ .
$z:=x_{1}+\sqrt{-1}x_{2}$ ,
$e_{1}+\sqrt{-1}e_{2}$ , $e_{3}+\sqrt{-1}e_{6}$ , $e_{4}+\sqrt{-1}e_{5}$
$\mathbb{C}^{3}$ . D .
$\tilde{f}(z)=$ ( $z,$ $-\sqrt{-1}$z, $\frac{(1-\sqrt{-1})z^{2}}{2}$ ).
, $f$ , $-f\sqrt{-1}$
.
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